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WHEN you peer into the crib and see a baby staring out in apparent incomprehension, what are you really watching? If the latest astonishing evidence is anything to go by, that picture of helplessness is, in fact, the most powerful learning machine on the planet. The tiny fingers and mouth are exploration devices that probe the alien world around them with great precision. The crumpled ears take a buzz of noise and flawlessly turn it into meaningful language. The eyes that seem to peer into your very soul do just that, deciphering your deepest feelings. The downy head surrounds a brain that is forming millions of new connections every day. By the age of three, the child's brain is twice as active as an adult's. 

Scientists are discovering how young children develop emotionally and intellectually, and are beginning to realize that, from birth, babies know a staggering amount about the world. 

AT BIRTH 

FOR years, many experts believed that babies couldn't really see, their smiles were 'just gas’, the idea that they recognized familiar people was a fond maternal illusion. But nearly everyone who interacts with them soon sees babies have minds. 

They are able to focus on their mother's face, and show an interest in shapes and patterns within days of emerging from the womb. Not only do they know if two things are different or the same, they know which one they prefer. This steadily develops into an ability to tell the difference between expressions of happiness, sadness and anger, and to recognize that a happy-looking face goes with a happy tone of voice. 

You can show them two films, side by side, one of a face with a happy expression and one of a sad face. If you turn on a soundtrack playing either a happy or sad voice, babies will look longer at the face displaying the emotional expression that matches the emotion they hear. 
Babies love human faces and voices more than anything, but they also love stripes and edges. Babies only a few days old will gaze with focused, cross-eyed intensity at the corner of the ceiling or a striped shopping bag while they ignore all the expensive toys bought for them. So why do babies love stripes? 

Those types of images, where there is a sharp contrast between the brightness and texture of two surfaces, are important because they usually indicate where objects begin and end. Babies like them because they are already organizing the world into a bunch of different things. Paying attention to the edges is the best way of dividing a static picture into separate objects. 

1 MONTH 

BABIES seem to have a fundamental concept of what it is to be human. One-month-old babies imitate facial expressions. If you stick your tongue out at a baby, the baby will stick her tongue out at you; open your mouth, and the baby will open theirs. 

How do we know this is really imitation, that we are not just reading it into baby's endlessly mobile face? Andrew Meltzoff, professor of psychology at the University of Washington, systematically showed babies either someone sticking out her tongue or someone opening her mouth. He videotaped the babies' faces, and it turned out there was a systematic relation between what the babies did and what the babies saw. The same tests were done on newborns, some as young as 42 minutes old, with the same results. 

At first glance, this ability to imitate might seem curious and cute, but not significant. But if you think about it, it is amazing.  Newborns have never seen their own face, so how could they know if their tongue is inside or outside their mouth?  Try sticking out your tongue. The way you know you've succeeded is through kinesthesia, your internal feeling of your own body. To imitate, newborn babies must understand the similarity between that internal feeling and the external face they see. 

Babies also use their senses to help understand the world. In tests, one-month-old babies were given one of two pacifiers to suck on, either a bumpy one or a smooth one.  The babies never saw the pacifiers; they just felt them. Then the babies were allowed to look at bumpy and smooth objects, without being allowed to feel them. The babies looked longer at the object that was the same shape as the one they had just been sucking. Somehow, they could relate the feel of the pacifier in their mouths with its visual image. 
3 MONTHS 

BABIES flirt. One of the great pleasures in life is to hold a three-month-old in your arms and talk nonsense. The striking thing is that the baby responds to your coo, they answer your smile with a smile of their own, they gesture in rhythm with the intonation of your voice.  This is evidence that babies spontaneously coordinate their expressions, gestures and voices with the expressions, gestures and voices of others. As with imitation, baby flirtation suggests that babies not only know people when they see them, but also that they are connected to people in a special way. 

At this age, babies know about cause and effect. They know that their actions can influence events in the world. You can give even a tiny, helpless baby artificially enhanced causal powers. Simply tie one end of a ribbon to his foot and the other end to a mobile. When the baby kicks, the mobile moves. Even very young babies rapidly learn to kick the foot with the ribbon to make the mobile turn. If you present them with the same mobile a week later, they will immediately start kicking the appropriate foot. They will not kick if you show them a new mobile. So babies make some assumptions about how their actions will influence the world. Just as important, those assumptions allow them to learn genuinely new things about how the world works. 

5 MONTHS 

BABIES have a primitive ability to lip-read, at least for simple vowels.  For instance, show a baby a silent video of a face saying either 'ahhh' or 'eeee', and then play the baby audiotapes of each vowel sound.  Five-month-olds can tell which face went with which sound. They look at the face with the wide-open mouth when they hear the 'ahhh' sound and at the face with pulled-back lips when they hear the 'eeee' sound. 

6 MONTHS 

BABIES persistently explore the properties of objects. Six or seven-month-olds will examine a new object with every sense they have at their command - including taste. Babies know a surprising amount about how objects move. Babies are not only able to follow the movements of an object in front of them, they can predict how an object will move in future. If you show babies a ball and move it rapidly towards them, they will shrink back and put their hands protectively in front of them. Show them a seductively interesting toy within arm's reach, and they'll extend their arms clumsily towards it, even though they are far too small to grab it successfully. When they are a bit older, they will grab towards a toy that is within reach, but not towards a toy that is out of reach. 
By a year or so, they might tap a new toy car gently against the floor, then try banging it loudly, and then try banging it against a soft sofa.  By 18 months, if you show them an object with some unexpected property, such as a can that makes a mooing noise, they will test to see if it will do other unexpected things. 

Babies this age will also sort different kinds of objects into different piles. This kind of playing around with the world contributes to babies' ability to solve the big, deep problems of disappearance, causality and categorization. 

9 MONTHS 

MOST people think children start to learn language only when they say their first words but babies know important things about language from the moment they are born, and they learn a lot before they ever say a word. Most of what they learn at that age involves the sound system of language. For instance, the way we perceive speech is unique to each language.  In English we make a sharp categorical distinction between 'r' and 'l' sounds. Japanese speakers do not. In fact, Japanese speakers cannot hear the distinction between English 'r' and 'l', even when they are listening very hard. Why does this happen? Exposure to a particular language has shaped our minds, so we perceive sounds differently. Tests have shown that American babies as young as a month old discriminated every English sound contrast thrown at them. 
Babies seem to learn some general rules about the words in their language before they learn the words. By nine months they have learned that English contains words that have a certain emphasis pattern: words with a first-syllable stress pattern, such as 'FOOTball' or 'POP-corn' are more common than the reverse (a word such as surPRISE). In some other languages, it's the other way around: first syllables are stressed less often than last syllables. By nine months, babies have all this sorted out. English babies prefer to listen to words with the English pattern, while babies from other countries prefer words typical of their own languages, even though they do not understand the meaning. 

By nine months, babies show a preference for listening to sound combinations possible in their language, even if the sound combinations do not form real words. American nine-month-olds have trouble with words such as Zbig-niew, while Polish nine-month-olds would think it is no problem. Knowing which words are possible in your language helps you to begin to divide the continuous stream of speech into words, even if you don't know what those words mean. 

12 MONTHS 

BY NOW, babies should begin to point to things, and they begin to look at items others point to. As with imitation, pointing is something so familiar, we take it for granted. But pointing implies a deep understanding of yourself and others, that you think the other person should look at the same thing you are looking at. By the time they're a year, babies will look at just the place the grownup pointed to. 

Other experiments show that one-year-olds have a radically new understanding of people. For instance, a grownup can look into two boxes. She looks into one box with an expression of joy and into the other with one of disgust. Then she pushes the box towards the baby, who has never seen inside the boxes. Nevertheless, the baby will happily reach into the box that made the grownup happy but will not open the box that disgusted her. The baby understands not only that the other person feels happy or disgusted, but also that she feels happy about some things and disgusted about others. This new understanding also lets babies use others to get things done.  A one-year-old can point to an out-of-reach toy and expect the grownup to get it for them. Even before babies can talk, they can communicate. 

18 MONTHS 

BY THIS age, babies understand quite complicated things about how objects affect each other. If you show babies this age a toy that is out of reach and then offer them a toy rake, they will eventually use it to drag the toy towards them. Younger babies would try to reach directly for the object, or would flail around randomly with the rake. 

These babies also learn that people have desires, and that those desires may be different and may even conflict. For example, put a bowl of goldfish crackers and a bowl of raw broccoli front of a baby and ask him to give you some. If you say you love goldfish crackers and hate the broccoli, he will give you the goldfish crackers.  But if you do the opposite and say that the broccoli is yummy and the crackers are horrible, you present him with one of those cases where our attitude towards the object is different from his - where we want one thing and he wants something else. Fourteen-month-olds, still with their innocent assumption that we all want the same thing, would give you the goldfish cracker. But the wiser 18 month-olds will give you the broccoli, even though they hate it. 

Language is as much invented as learned, and babies actively restructure language to suit their own purposes. If they need a word for disappearance or failure, they'll happily say 'all gone' or 'uh- oh'. If they need a word for all animals, they'll make 'doggie' fit the bill. 
Experiments show children know something about other people's intentions and use that knowledge to help figure out what words mean. Suppose you get an 18month-old to look at one new object - for example, a potato masher while his mother is looking at another object, say a wooden spoon. The mother says: 'Oh, look, a dax!' Then you put both objects in front of the baby and ask: 'Show me the dax.' The baby assumes that dax means the wooden spoon, the thing his mother was looking at, rather than the potato masher that he was looking at. 

TWO YEARS 

STUDIES indicate that two year-olds begin to show empathy toward others. Even younger babies will become upset in response to the distress of others, but only two year-olds will provide comfort. To be genuinely empathic you have to understand how other people feel and know how to make them feel better, even when you don 't feel that way yourself. You have to know that the other person needs a band-aid even if you don't.   Babies are not born with this deep moral insight, but by the time they are two, they have begun to under stand it. 

